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Teplice, Czech Republic: Effects of Mitigation 
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Abstract 

Air pol ution monitor ng was ated in Tepl ce and Prachatice, two cities in the Czech Republ c, in 1992 as part of a 
nt pro ect involv ng the U.S. Environmental Protection Agency U.S. EPA) and the Czech M nistries of Publ c Health 

and the Environment.  Teplice and Prachatice were chosen for ong-term study because the area surrounding Tepl ce 
was highly ndustria zed and pol uted, and Prachatice was ocated in a much less pol uted, rura  area.  Although this 

nt air pol ution health outcome study ended off cially severa years ago, monitoring has continued.  Since 1995, the 
same samp ng and analyt cal methods, and qual ty assurance/qual ty contro  procedures have been used in both cities. 
These efforts are supported by receptor model ng studies to determ ne ma or a r po ution sources.  As a result of this 

aborative study, al ma or air pol ution sources have either been closed or have had contro nstal ed, and most 
residences have sw tched to cleaner energy sources for heating. These contro s have been responsib e for a dramatic 

ne in airborne partic e concentrations measured at the monitoring site in Teplice.  However, recent increases in the 
ce of natural gas compared to the more traditional so d fuels have caused shifts back to the use of sol d fuels for 

home heating.  As a result, air quality has deter orated in many neighborhoods.  In addition, entry nto the European 
Un on (EU) has resulted in increases in motor vehicle traff c throughout the country.  These factors are al  ref ected in 
the data, and ongoing col aboration addresses these emerg ng ssues.  These changes have most likely resulted 
changes in exposure patterns and thus requ re an evaluation of the effects of these changes on health outcomes. 

Introduction 

In many parts of Europe and Asia burning coal for resident  heating has resulted in extremely high evels of sulfur 
dioxide (SO  and particulate matter PM   Residentia coal burning was one of the ma n activit es that produced the 
extremely h gh pol utant concentrations (~ 2,000 µg for SO sh smoke, an indicator of combustion der ved 
PM  that characterized the London smog episode that occurred in December, 1952 and resulted in at least 4,000 excess 

ng that per od. In Tepl ce, PM evels exceeded 1000 µg ng at least one episode in February 1993 
Stevens et al., 1997; Pinto et al., 1998).  In addition to burning lign te in hand f red stoves in homes for heating and in 

power plants, industr  sources and motor vehic es also contr buted to the high PM evels that were observed.  The 
enge in such a situation is to determ ne the re ative contr butions of PM sources.  In the early 1990’s, Tepl ce was 

chosen as the site of a jo nt U.S. EPA – Czech M nistry of Publ c Health and M nistry of the Environment to determ
sources of air pol utants so that effective contro measures could be implemented and to evaluate the health effects 
result ng from these high air pol ution levels. 

Since the m d 1990’s, efforts have been made to reduce pol utant em ssions in the reg on based in arge measure on 
results from the above study.  Government sponsored programs were ated to reduce emissions from small hand-
red coal stoves used for home heating and from power plants in the reg The use of natural gas for residentia

heating has been promoted by government sponsorship of the purchase of gas furnaces by home owners.  Local power 
plants have also reduced their emissions through air po ution contro s. 

Approach 

In addition, to equipment already n use as part of the Czech Hydrometeorolog cal Institute network for monitor ng the 
criteria pollutants (PM  SO ; carbon monoxide, CO;  nitrogen oxides, NO and NO ; and ozone, O  the EPA suppl
equipment to measure PM2.5 , trace elements ncluding heavy metals); and var ous toxic organic compounds 
such as polycyc c hydrocarbons, PAHs) also in PM.  These PM2.5 and PM samples were col ected w th a modif

dichotomous samp er Stevens, et al., 1993) manufactured by URG Inc., Chapel H , NC. 

The contr butions of different sources to PM samp es were determ ned by receptor model ng so that health effects 
ght be attr buted to specif c types of sources and so that the most eff cient contro s could be appl ed to curb 

em ss Samp es were co ected to character ze the composit on of emissions from the ma or expected sources in 
the area, namely power plants, coal furnaces in homes, motor vehicles and various industr es.  The compos tion of 
these samp es was then compared to ambient samp es to determ ne the re ative contr butions from different sources.  
The results of these analyses indicated that small furnaces n homes were playing a disproportionately arge part in 
causing air quality to deteriorate. 

Discussion of Results 

Due to efforts from government sponsored programs, marked decl n PM2.5 concentrations have resulted 
as shown n F gure 1.  Although these reductions are marked, t should be noted that pol utant levels are sti we
those in the Un ted States.  By comparison w th the average PM2.5 concentrations shown here, the annual mean across 
the Un ted States was about 13 µg from 1999 through 2001 and the annual air qual ty standard is set at 15 µg

concentrations decl ned even more than those for PM2.5 as shown in F gure 2.  The decl nes in PAHs, in 
particular the carc nogenic PAHs are shown in F gure 3. 

However, s nce the early part of this decade, there have been sharp increases in the pr ce of natural gas.  As a result, 
many home owners have gone back to burning sol d fuels, including coal, result ng in the sl ght upward movement in PM 
evels at the end of the record.  Concurrent w th the phase out of residentia  coal furnaces, increases in persona ncome 
have led to higher volumes of motor vehicles.  Th s has resulted n an increase of ozone as shown in F gure 4.  The 
causes of changes in CO concentrations shown in F gure 5 are not clear, and kely ref ect changes in pol ution sources 
such as home heating and motor vehic e traff

Studies in the former East Germany found decreases in the incidence of chi dhood respiratory d sease associated 
nes in total suspended particulate matter TSP Kramer et al., 1999; He nr ch et al., 2000).  These 

studies were conducted dur ng per ods when airborne total suspended particulate and SO evels decl ned by about 
However, current concern focuses on the ro e of f ne particles and on PM components in addition to SO Air 

ution-health effects studies in ocations where there have been dramatic changes as shown n F gures 1 and 2 
are rare, but have played a very important ro n developing our understanding of the re ations between air po ution 
and health effects (e.g., Pope et al., 1992; Ransom and Pope, 1992).  It may be expected that the large decl nes in 
air pol utants resulted in substantia  health benef However, these benef ts have not been character zed and 
quantif ed in Tepl ce.  The observed rapid large changes n pol utant concentrations and changes in the compos
of pol utant m xtures prov de a unique opportunity for nvestigating health effects re ated to air pol ution. 
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It should be noted that concentrations of pol utants can vary throughout the city.  Thus residents can be exposed to 
either higher or ower concentrations than shown in the f gures depending on local sources (traff c, home heating
Measurements of PM2.5, its elemental composit on, PAH´s, VOC´s, forma dehyde and mutagenicity Ames test) have 
also been made in various locations throughout Tepl ce and surrounding areas as part of ndoor-outdoor monitor ng for 
samp ng per ods of 10 to 12 consecutive days each in 20 ndoor and outdoor sites dur ng different seasons from 1995 
to 2002 by the Czech M nistry of Publ c Health.  The indoor measurements were made in f ats, chosen on the basis of 
differences in venti ation, and cooking and smok ng history. The increase in w nter-time PM2.5, Benzo a] pyrene 
concentrations and the spat ty n their concentrations are consistent w th an increase in contr butions from 
home heating and other ocal zed sources. 

Sign cant sources of ndoor air pol ution rema n.  Smok ng results in high concentrations of PM2.5 and associated 
utants in ndoor air.  Open f replaces instal ed in many homes and the transport of products of combustion of sol

fuels from nearby homes were also sign cant sources of ndoor mutagenicity n non smokers’ homes.  Coal burn ng 
a sign cant source of both Pb and BaP.  Indoor and outdoor evels of Pb and BaP were somet mes higher at the 
homes of non-smokers, supporting the notion that inf tration of outdoor air was caus ng deter oration of air qual ty 
non-smokers homes.  The table below shows average indoor and outdoor concentrations for samp es collected from 
2000 to 2002. 
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